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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor memory 
which can generate highly accurate data without being affected by 
on-resistance of a shift switch for redundancy and parasitic 
capacity. 

SOLUTION: A pair of data bus line for redundancy DBsz, DBsx is 
provided for pairs of first to eighth data bus line DBOz, DB0x-DB7z, 
DB7x. Sense buffers SB0-SB7 and write-amplifiers WA0-WA7 are 
provided in each pair of data bus line DBOz, DB0x-DB7z, DB7x. Also 
A sense buffer SBs and a wrote- amplifier WAx are provided in the 
pair of data bus line for redundancy DBzs, DBsx. Each pair of data 
bus line DBOz, DB0x-DB7z, DB7x being closer to an outer 
input/output terminal side than the write-amplifiers WA0-WA7 are 
connected to pairs of first to eighth input/output data line DLOz, 
DL0x-DL7z f DL7x respectively through first to eighth shift switch 
SW0-SW7. 
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j§»r*^fi^n0x~n3xliL ti 
-X2 7 tfimtSi$tl&.^t. 31 1 ~M 4 jSBWfSfl^nO 
z~n3zli L U"<,»k 3S 1 ~31 4 J5S;§BlT*fHi-^n0x~n 
3xliHU"\;Ut^:*. 

[0 0 3 9] fLT. *SSEJKSITIi. M1 ~S8f- 
*A*i|i!|*tDB0z, DB0x~DB7z, \Xlx<D±X\Z<KWti. 
<. JtSffl^-^AT.&fctDBsz, DBsx£<£fflLfcl\*Ia 
ICli. 31 1 ~3S4 ti-X@IS2 1 a~2 1 dCDtn- 
X2 7£S«£t!-£:0.£5lc;&oTl\«5. oSU, Si 
~IS4j§ii^la(i^n0z~n3zli±TLU^«!:^y, M 

1 ~S4Se5SBrWSt«^n0x~n3x(i±TH 
•5. 

[0 0 4 0]-^ 311 ~3S8x-*A*iii5*tDB0z, DB 
0x~0B7z, DB7x<ZHvftt/M ■O<DA7>&*MfiX.KMfi±0 
T. ITCgffl^-^AT.JiSttDBsz. DBsxSW&fiEfflStaS 



ig^-ICia. $4 ti-XlHlSS2 1 dCDta-X2 7 \Z& 
■TiSBi^ ti. ffe©3l 1 -IB 3 1 3.-XE8& 2 1 a ~ 2 1 
c©ti-X2 7tt*B^Cfc/t^»»ICJCi;T«R 

[0041] matrzt. *wmnrca.* m i 

A7,i|8g*tDB0z, DB0x#*R8#fc-5>i§£iai. S4ta- 
XI3S&2 1 d©ta-X2 7#j§Bfr3ft-5. 312 5=-* 
A7.g|*tDB1z. DB1x#*fil#fe-5i§^lC(i. IBISES 
4fca-Xls!f&2 1 a, 2 1 dOta-X2 7 W^MS 
n-5. IM^-^AXlifc^z, DB2x#*&1#<&-2>i§£- 
iCli. ^2^4 ti-X@SS2 1 b, 2 1dCti 
-X2 7Z)<i§K$n*. 3S4x-*A;*l!g*tDB3z, DB3x 
a«*ltt#***i*K:tt. 3S3&tf314 ta.-XlHllS2 1 
c, 2 1 d©ta-X2 7^jgffii$n*. 
[0 0 4 2] 35 5x-*/<:*8g*tDB4z, DB4x#&&a#& 
■Sii^lCli. 12Si;«4 ti-Xlal«S2 1 a, 

2 1b. 2 1 dOti-X2 7&%&i2ft%. I6f- 
*A;*i!&M)B5z, 0B5x*<^R5*<fe-5ii^lCl±. M U IPS 
3SC^S4 ti-X@IS2 1 a, 2 1c, 2 1 d©ta 
-X2 7««j8WStl«. S7r : -^A^>t : tDB6z, DB6x 

^n^«««^i=a. S2. S3at/S4 ti-xia 

S&2 1b, 2 1c, 2 1 d(Oti-X2 7*<jSK^tl 
-5„ M 8 x-^A^ISlfcHWz, DB7x#*RS#£-5i§^lC 
14. $i ~fs 4 ta-Xlal8S2 1 a~2 1 d©ta-X 
2 7Z)<j§lt(l^+l-5. 

[0 0 4 3] f-UT, ta-X2 7 (DSBrOWSSICS^ 
UTS1 ~3I4 ti-X@8S2 1 a~2 1 dfrbftJlZ 
tl-5311 ~S4jSBr**«^n0z~n3zS^Sl ~3f4K 
ei§»r*«lfi^n0x~n3xli. &JiSl2]S&a52 2 lCdB2l$ft 

[0044] ^aiisiJ8g52 214. sn -mi-Tsm^mm 

^n0z~n3z&tfM 1 ~S4JgeSWf^^(f^n0x~n3xlC 

scuxtsii ~S8fcas<s^so~s7£<tfirr-5. 

U. fciiils]S&S!2 2 1*. I1~S4 ta-Xlslffi2 I a 
~2 1 d®ti-X2 7(DSBi(DW«flC<l;^T^KS(D^ 
•S^-^/N'Xi^WDBOz, DB0x~DB7z, DB7x£^-T!fS 1 ~ 
m 8 &tii{t^S0~S7££fiKT-5. 
[0 0 4 5] fLT, *SISSJBffi-Ctt. Sl^-tJ'-'^^ 
SlttDBOz, DBOxlC^RI^fe-Sti^lCli. ^iUlHl!Sg|J2 2 

[im ^a3(i^sow*Hu^;ncb. S!2~S8&a5fi 

^S1~S7*L S2T ; -^/'<^*tDB1z, 
0B1xlC^BS^«ii^lCli. &tilIs]&gB2 2l*S2^aJ 

ft#si(o*Hu^;ncu. m, m3~S8^ai(i^s 

0, S2~S7£L lf<MZ? -5. 
[0 0 4 6] S3T : -^/'CX^>btDB2z, DB2x(C^RIA^ 
Sli^lCli, ^JUia»a5 2 2liS3«feai«^S2CD*HL/ 
^JKCL, Ml. M2, S&4~M8fcaj{i^S0, SI. S3 
~S7£ L 1"<MZ?&. M4T : -^/'<X^>FtDB3z, 0B3x 

ic^Ka*<**ii^icii. «iajiajsaJ2 2isM4^ai<i^ 

S3<7>*-HU^<;HCL/, M1~M3, M5~M8«ltll(i^ 
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S0~S2, S4~S74Ll/^;Ut-T-5. 

[0 0 4 7] m5T : -^A7.Jgj!tDB4z, DB4xlC:fcR5#fc 
£i§£lCl4. ttmHB9l2 2<**5ttttflreS40*HL/ 
^JMCU. ^1~S|4, m6~^8^ai«^S0~S3, S5 
~S7£L ^JUlZti. ^ 6 x-^A^«0B5z, DB5x 
lC^R8^fc-5J«#lCI±. ^tti@«S35 2 2 I4I& 6 fctlifi^ 
S5CD*HU"<;UCU SB1~S5, m7&tfm8&asft 
*IS0~S4, S6, S7£ L U^;ncr*. 

[0 0 4 8] m 7 x-^AX&fcfDBBz. DB6xlC^?S^* 

zmsiztt. ^asEisas 2 2 as 7 &itift^s6<z>* h u 

mi ~m 6 &t*m 8 &{iifI^S0~S5, S7£L 
L"K;Hct"-5. m8x-*A:*l8*tDB7z, DB7xlCfcRl# 

»*«*ci4. ^taisis8g?2 2iim8«ajm^s7©*H 

U"UUCU 311 ~SH 7 *$,H{fi^S0~S6£ L \s*MZ? 

•s. 

[0 0 4 9] X. Si ~m8 7*-*/O.i|g*H)B0z. DBOx 
~DB7z. DB7x<7>£Tlc£|l(8#7S:^iI£ICI4. TCftfflx- 
^AX^DBsz, DBsxfctefflUfclMi^lCli. fcaJESS 
35 2 2 13:^1 ~S8«iaiffi^S0~S74±TLU^;HC-r 

[0 0 5 0] -5-UT. C©fiiajlHlSSSJ2 2*ta^-r«S 

1 ~H8^ili(t^S0~S7l±. T : zi-t«ES88B2 3 

stt-s. x3-KiHi«&gj2 3ii. mi ~si8&asfi^so 

~S7lcS"^UTlg1 ~fg81p]gHi^J0~J7**fi)cf *. 
"PSU. x:i-KHfiW2 3(4. mi~m4ta-XS 
4S2 1 a~2 1 dOtj-X2 7<DjSWK>^ (*RS© 

&i&fE£-tz--5 h l"<;kd8s i ~m 8 wmm ^jo~j7££ 
[0051] i* i> a* 1 ~m 8 T-*/<xmmB 

Oz, DB0x~DB7z. DB7xCD±TIC^RS^< . SI1 ~3I8 
ftaiff^S0~S7#±TLU''^U<Z><!:£. x^-KlsJISaJ 

2 3 14. mi ~m8W&^i^J0~J7£±-CLU'<;^<!:-f 
£o S£^T. HI -18x7 h*-f v*-S10~SW7©mi 
&#SS2 h5>*7 7 , -$'-M 1 . 1 2tf*>0. K 
1 ~S8->7 h^-ry5 L SW0~SW7COSg3St/m4 

3, 1 4##7t*. 

[0052] ^-rossm. mi ~m8Aaj^5=-^^»DL 

Oz, DL0x~DL7z, DL7zl4. -th-ttlWJfr** 1 ~*8 
^-^AXWtfDBOz. DB0x~OB7z, DB7xG:*n*HSai 

[0 0 5 3] ;k\Zs Si 5*-*/<>tf**tDB0z. DBOxlCfc 
Rj&*»t>T. W1*lHfll<*S0O**«HU^U©i*. x 
3-KlaJISa52 3tt*1 ~«8«HM»J0~J7tt±TH 
I^HCf*. fifoT. mi ~m8->7 hX-fy^SWO 
~SW7<Z>mi Sl/m2 |«7>7,77-y-M 1 , 12 
*<t7U mi ~m8->7 h^-f->^SW0~SW7<7)m3R 
^4h7>7s77-'>'-M 3, 1 4^>t«. 

[0054] *©ts*. mi ~m8Am*ix-*<**M)L 

Oz, DL0x~DL7z, DL7zl4. *tl*ft*t&-f ZWi 1 ~SI8 



x-^AXSIMDBOz, DB0x~DB7z, DB7xlC*tUT1 Kf«j/ 
h±tiW>m 2 ~m 8 x-* AXglttDBI z, DB1x~DB7z, 
DB7x. ftfi/Bx-^AXlgttDBsz, DBsxC-tn-etUJMl 

[0 0 5 5] ;XIZ. m2 7 : —S'A^mmBU, bBU\ZX 
»J&»*oT. m2^ai«^S1(D*A<HU^KDi#. x 

□ -K@»SJ2 3 14m Hffl*fg#JO* L U^;k m2~ 

m 8 w&mn j i ~ J7 £ h u *jhc t % . 
[0 0 5 6] lot, mi ->y y?swocomi & 
txm2 K^>^77-y-M 1 , 1 2#*>u mi 

->7 h^-f ^^SW0COm3R^m4 K5>X77-y- 
hl 3. 1 4tf*7tZ><, X. m2~m8->7 hX-f y 

^swi~sw7Wfg i &tfm2 h^vx^z-y- h 1 i, 

1 2^71, S2~f 8->7 h-X-f -;/xSW1~SW7©m 
3StXm4 h7>^77-y-h 1 3, 1 4^>f 

[0 0 5 7] mi Addfix-^&ttDLOz, DL 

0x14. *tJEf£mi 7=-*AXj$*H)B0z, DBOxICjgg!;* 

n*. x. m2~m8Aas^T : -^a>ptDLiz, dux~ol 

7z, DL7z(4. "£ti"etittfc*ZWi2~Wi8 7 : —?/tX& 
*tDB1z, DB1x~DB7z, DB7xlC*tUT1 h-tfi<E>m 3 
-mSx-^AX&SflMz, DB2x~DB7z. DB7x. TtUffl 

x-^atv^dbsz, mx\z*ti*nw&zmmzti 

[0 0 5 8] ;K(C. JS3?*-*/<;ia*tDB2z, DB2x(C* 
B^JpT, m3&Jti«^S2©*#HU^I/<Z)<!:£. 5 s 

□ -HSSSS5 2 3 l4mi S^m 2 W&fl^JO, J1£LL/ 
^-Ik m3~m8«^(l^J2~J7«HU^HC^-«. 

[0 0 5 9] S£oT. mi Rl/m2->7 hX-fyxSW 

o, swiomi stxm2 h7>x7 7-y- m 1 , 12 
#*>u mi so=m2->7hx-i'5'5 i swo, swicom3 

MS4h7>X77-y-M 3, 1 4^7t4. 

x. m3~m8->7 h^'C->^sw2~sw7<Dmi su^m2 

h5>7s77-y-M 1, 1 2S<^7U S3~I8 
->7 h^-<->^SW2~SW7rom3SU:m4 K7>7,77- 

y-Ki 3, 1 4^>-r^. 

[0 0 6 0] t<om^ m 1 Sl^m 2 A £±3^7=-^^ 
DLOz, DLOx, DLIz, DL1xl4. ttfctZW, 1 R^m 2 ?- 
*/K*mmm, DBOx, DBIz, DB1xlC!gi^$tl-5. X. 
m3~m8Atil^7 s -^ia«DL2z, DL2x~DL7z, DL7z 
14. *n-FtX»J6r •Sm3~m8 7 :: -^A^*tDB2z, 
DB2x~DB7z. DB7xlC)P}LT 1 tf-y (-±^^4^8 7= 
-^/"<7.i^«DB3z, DB3x~DB7z, DB7x. TZ&mfS'rt 
^MMDBsz, DBsxlC-£*veft«)&x&ii££*l.5. 

[0 0 6 1 ] ;*|C. m4x-^A7;^DB3z, 0B3xlC^ 
Nktfi&oT. m 4 «^aifi^S3CD**< H 1"<)\,<D t 7 s 
ZI-KI11SSS5 2 3l4mi ~m3W«Hf^J0~J2*LU^ 

;u. m4~m8w^«^j3~j7^HU'<;nct--5. 

[0 0 6 2]i$7T> mi ~m3->7hX-<'y7^SW0~S 
W20?mi &JXm2 h^>7<.77--'7'- h 1 1 , 1 2#:t 
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>U SI ~I3 h^'T^5 L SW0~SW2<Dm3S^ 
4 h5>7.7 7-'ir'-h 1 3, 1 4#;t:7-r 5. X. 35 
4~S8->7^-< >y 5 L SW3~SW7©S 1 &tf Si 2 h 5 > 
1, 1 2W7l> H4~SB8->7h 
^-<->^S«f3~SW7wm3S^4 [>7>'X7f-y- h 

13,1 4*^>-re. 

[0 0 6 3] ^£>S£gL ft 1 ~fg 3 Att^f*-****)!. 
Oz, DL0x~DL2z, DL2xli. KfcT&Wi 1 ~ffl 3 5 s -* A 
X|£*tDB0z, DB0x~DB2z, DB2xK:Stt3ft«. X. 
~S8Aiii?J5 s -*«!*fDL3z, DL3x~DL7z, 0L7z(i. ^5- 
ta-e+i«Jf5"r§^4~m8T : -*A^«g«DB3z, DB3x~ 
DB7z, DB7xlC*tLT1 hf y h±&<7>m 5 ~m 85=-*A 
X*g*tDB4z, DB4x~DB7z, DB7x> JEftffl^-*/^*!** 
DBsz, DBsxlC-?-ft-£ftW&*gS?E£n<&<> 

[0 0 6 4] ;*IC. m5 5 s -*AXtl*fDB4z, DB4x(C^ 
M#&?T. m5&ajfI#S4CD*#Hl^;kD<t:£> X 
a-KElSSSS2 3l±fg1 ~^4^(t^J0~J3$LU^ 
Jk ^5~B8W^(t^J4~J7€HU'<;HC-r-5. 

[0 0 6 5] iSoT, mi ~S4->7 hX^y^SWO-S 
W3©mi &tfm2 (>7>7x77-y- hi 1 , 12ii«t 
>U mi ~m4->7h^'f>i'5 L SW0~SW3©m3StXm 

4 h7>^7z-y-h1 3, 1 4ff*7*%<, X. £ 

5 ~m 8 ->7 h x-< >y5 L sw4~sw7<Dm 1 m 2 h ^ > 

X77-y-h1 1. 1 2#*7U m5~m8->7h 
X'T^5 1 SW4~SW70m3atXm4 h-5>X7 7-'7'-h 
1 3, 1 4 -5. 

[0 0 6 6] -^CDJSIII. ffi 1 ~m 4 Atti^-^fctDL 
Oz, DL0x~0L3z, DL3xli. *tj£-f-5m 1 ~m 4 5 s -* A 
X«*tDBOz, DB0x~DB3z, DB3xlCjg£!$n-g>. X> ^5 
~ll8Aaj^l5 i -*^DL4z, DL4x~DL7z, DL7z(i. -£ 
tl-6tl«*Er-5m5~m8 7 :: -*A^* : tDB4z, DB4x~ 
DB7z, DB7xlC*tUT1 t'-> h±ft<7>m 6~S8 5 S -*A 
X&*tDB5z, DB5x~DB7z, 0B7x. /TKfflT^AXjgtt 
DBsz, DBsxIC^ft^ftW&xiSISSft*. 

[0 0 6 7] ;5?IC. SB 6 x-*AXli!*fl)B5z. DB5xlC* 

a-h*@!&a5 2 31**1 ~*5«Mllfl»J0~J4*Ll/'< 
Jk IB 6 ~m 8 *J]&te^J5~J7£ H U"<JHCf 

[0068] ee-D-c. mi ~ms->7 h-*-f y*-SfO~S 
w4omi &#m2 h7>x77-y- h 1 1 , 1 2^ 
>u mi ~m5->7hx-r-yf L swo~sw4©m3aocm 
4 h^vxxT-^-h 1 3, 1 4*i^-7-r^„ x. m 

6~m8->7 hX-f -y^SW5~SW7(Dmi sz/m2 h^> 
777~y-hl 1, 1 2W7U 16~S8y7h 

x-<y^s«(5~sw7<7>m3&u;m4 h^vx^T-y-h 

13,1 4ff*>T : h. 

[0069] ^<omm< mi -msAaj^x-^^WDL 

Oz, DL0x~DL4z, DL4x«, 1 ~m 5f-^ 

XjgfctDBOr, DB0x~DB4z. DB4xlClg|IE<*ft5. X. S6 
~*8Att*5 s -**«0L5z. DL5x~DL7z, Dtfzli, ■* 



n^ntt/s?--5m 6 ~m 8 5 s -* A*ig*jDB5z, db5x~ 

DB7z, DB7xlC*fUT1 tf -y h±tt©m 7 S.u:m 8 5 s -* 
AXjg*tDB6z. DB6x. DB7z, DB7x. TUMlx-*/^* 
fctDBsz, DBsxIC^tx^n^&xSMSSn*. 
[0 0 7 0] ;XIZ. m 7 5 s — *AX8£$fD86z, DB6xlC* 

a-h'l=lS8SS2 3limi ~m 6 «)&<I^J0~J5£ L U"< 
;k m 7 arj:m 8 W^fi^J6. J7*HU^;nct-^. 
[0 0 7 1 ] ifcoT. mi ~S6->7 hXI'u/^SWO-S 
W5«mi £0^2 h5>X7 7~ J*- h 1 1 , 1 2W 

>u mi ~S6->7 h^-fy^swo-swscDmss^m 

4t-7>X77-y-h1 3, 1 4W7t5. X. m 

7a^$8->7 hx^r^swe, sw7<omi &^2 h5 

VX77-y-h1 1, 1 2^7U S7StfS8-> 

7 hxi-^stre, sw7<om3sc/m4 h^yxxr—T* 

-h 1 3, 1 4&*>tZ>. 

[0072] ^otssi. m i ~m 6 KWi^-fwrn. 

Oz, DL0x~DL5z, DL5x(i. 1 ~m 6 5 s -* A 

X$g*tDBOz, DB0x~DB5z, DB5xlcS^Stl-5. X, S7 
SC^m8AaS^l5 s -*^«0L6z, 0L6x, 0L7z, DL7z(i. 

■en-?n»jc5t-sm7atxm8 5 s -*Ax^*tDB6z, ob 

6x, DB7z, DB7xlC*tLT1 t£y h±&tf>m 8 5 s -* AX 
jg*tDB7z, DB7x<h. 7CJRffl5 s -*/'«X^DBsz. DBsx 

[0 0 7 3] fiQHC, m8 5 s -*/<X^*tDB7z, 0B7x(C 
XXktfi&iT. m8^aj«^S70*»iHL/^KDi#. 
5*3 - h* Bi&SS 2 3 lim 1 ~ 7 W&(1*IJ0~J6£ L 
Jk m8tfJ&fi^J7£HU^HC-f5. 

[0 0 7 4] S£t>T. mi ~$7->7 hX-<>y5 i SW0~S 
W6©mi &#m2 h5>7x77-y- h 1 1 . 12W 

mi ~m7->7 hx-r-y5^swo~sw6om3stxm 

4 h5>X7 7-< 7*- hi 3, 1 4*<^7-r-S. X, m 

8->7 >5=-sw7com i ay:m2 ^^77-y 

-hi 1, 1 2^7U m8->7 hX-<-y^SW7(7)m 
3SUCm4 t> 7 >X7 7-y- h 1 3, 1 4^>t 
•5. 

[0 0 7 5] -?-(7j)^mv m 1 ~m 7 Aaj^5 s -*«85«DL 
Oz, DL0x~DL6z, DL6x(l. jPt/Sf-Sm 1 ~m 7 5=-*/< 
XtlWOBOz, DB0x~DB6z, DB6x(Cg^$n-5. X, S8 
AtiJ7]5 s -*^>FtDL7z, DL7ZI4, m8 5 s -*AX»»DB 
7z, DB7xlC«br7I«ffl5 s -*/'CX^MDBsz, DBsxlC«J 
SSxigJ^ftS. 

[0 0 7 6] fitjlE^tl3lal!Sg|52 2 om 1 ~m 8 «iH(t^ 

so~s7«. -en^nm 1 ~m 8 5 >y»j®ft^jKo~j 

K7<h UT^-n^nWJSf ■5miiei'5>7°lHl!8l 6<DNM 

os h5>-/x*Q4^y-hJciii^$n«. o^y, 

^R1(D*-55 s -*/1X^*tli. K/<X^»ICgrltfcf7 
>7°!alf8l 6CDNMOS h5'>vX*Q4«^>$nT 

[0 0 7 7] x. m9^7yyfiJ^i«^JK8ii, 
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iHiffiai 2 2 a*! 1 ~fg 8 ame^so~s7£±T l 

ICf-5<i:#. HU^;KOff9^7>ySiJaft^JK8*3i: 
fiffl-r-* A7j&*fDBsz, DBsx(Cg(77t 2 5 >7*l3f& 1 
6©NMOS h7>y^^Q4 (D^f— hlZi&jTi'&, S£ 
oT. ff 1 ~ff 8x-*A;*$|*tDB0z, DB0x~DB7z. DB 
7x(D±TIC&fiS#;k(,\i§£lCli, Jtftfflx-^AXtgfct 
DBsz, DBsxIi. £5>7*Ie1S81 6©NMOSh7>y^ 

* q 4 > z nrgifemffi tc«ts $ n-s . 
[0 0 7 8] ;*ic, ±ie©J:5ic^u/tff i HSgjKfig 

( i ) xmrnmrn-viz. Tzmoittoofz i ~ff 8 ->■? h 
7,4 yxSwo~sw7£. ff 1 ~ff a^—fi/ixmrnsoz, 

0B0x~DB7z, 0B'7xjD>£ff 1 ~ff 8 Amrtx-^iSttDLO 
z, DL0x~DL7z, DL7z£*T. -fe>7xAy77SB0~SB7 
atf5-f h7>7T»A0~WA7<O5fclCS(Tfc. r>*U. fcfs> 
h»«BLz, BLx*6*T. ff 1 ~ff 8 ->7 h*-< 
0~SW7£. t>^A<y7 7SB0~SB7R^7-f S7V7T0A 
0~WA7«t 'J (CUlt*:*^ fc. 
[0 0 7 9] ft^T> *ty-fe;l/#>t>SE*ai£nbf-y h 
JgfctBLz, BLxlc&^£ft;fc-l:>7x7>7"£:frUT-tr>7 
Ay 7 7 SB0~SB1 5 IC A7J £n-5 fflW*»I© 'J-Hf- 
*fi. >7 h-X-f •yTSW~Sm<D*>&iri J $>m±®m<D 
i?f?£§ I » TMz > X A -y 7 7 SB0-SB1 5 fC A7J $ tt 
-5. -fc^A-y 7 7 SB0~SB1 5© A7iSS(i 

Sg|ft{lF(i§^^«ill<h«:U, lllfiOHlMJ-Kx- 
*£aLf£?--5 

[0 0 8 0] ^4 h7>7TlfA0~WA7#<E>fcf-y hjgfct 
BLz, BLxlC^SnfetV^VTMcAflSftS^-f h 
x-^fes ->7 hX'fy5 L SW0~SW7(D^->Sta^§ : *§ 

3l*51EMftt>g«:0Ol|]l£&tJ . 

[008 1] ( 2 ) #HS£JBJ&T(i. S5IH bfecfc 5 <C. 
ff 1 ~ff 8->7 f»7^>yxSW0~S«ll7£, -fe>XAy77 
SB0~SB7&££5-< l>7>7WA0~WA7 t fctj^gpAai^« : f : 

[0 0 8 2] <hc;5T\ -te>7A-;/7 7SB0~SB15ICT 

**stiT*sAttrt*mBG:tMjsn* u- k^-* 

11, -fe >*7 > 7"£:ft UTt >7.A y 7 7 SB0-SB1 5IC 

OXfe, ^^e.W^'T Kx-^lis 5-fh7>7WA0 

[0 0 8 3] StoT. Z<DfB±mm<D'J- Kf-# (7 
-fhx-*) #ili§^5ff 1 ~ff8->7 h7.-<yxSW0 
~SW7ii. SS/hg^roy-Kx-* hf-^) # 

^sm^^it-rs^s^iv ^-wsm. ffi~ff8-> 



7h7W'yxSW0~SW7©-!MX£>J\£<T£> U-<77 

[0 0 8 4] (3) *H«iJESiT(i. ff 1 ~ff 87-^ 
A*$g*tDB0z, DB0x~DB7z. DB7x&t£n:ftfflx-*A7 
IffctDBsz, DBsxIC£5V7"!hIS&1 6 £■(**:. *bt. 
ff 1 ~ff 8x-*A7$|*tDB0z. DB0x~DB7z, DB7x<D? 
%XfoO&%T-?Axm*SlZ*iUT'£(D%.V(a<D J r--5> 
A*Jg«ICfS(7fc^V7'E]S&1 6£U)tt$t!\ 
&1<Dx-*A;qgtt£&%£l±aJ;5ICb*:. X. ffl 
~ff 8x-*A7.JgfcfDB0z, DB0x~DB7z, DB7x±T#& 
R2#£lM§£\ ftgfflx-^A^&fctDBsz, DBsxlClfclT 
^^7>7®K1 6£ifttt£tf\ JTSfflx-tJ'AXSIfct 
OBsz. DBsx€S*fe$#§<t5ICLfc. 

[0 0 8 5] eeox. fiEfflsn^to^RScDasSx-^A 

T^fct (x-*A7l3|*tDB0z, DB0x~DB7z, DB7x±T# 
^RI^/ilMi^liJCfifflx-^/^^MDBsz, DBsx) li 

g|/)«lHlS«tl-5. *<D^. 7d— >^«ffilCJ:r> 

y77^7-f K7>7#Mf£UT®aSa#afttt-5><D£ 

[008 6] (ff 2 HJSJB^) ;*ic. *^w©ff 2 n«g 
Jfsg||COl\T@4SQt@5lcS£^T§iB^|^-^. *Hi56fl$ 

[0 0 8 7] x-^T^&figli. J1-SI5g§^e>Wff 1 
RO:ff2-7 74'fi^DQM0, DQM1^A7JU, «xli8*<© 
x-^A^igfctDBOz. DB0x~DB7z, DB7x<OP»i. -tiO)? 
JU-7*<tUTCDT©4 hf<y h©ff 1 ~^4f-^/U8 
WDBOz, OB0x~DB3z, DB3xA*ff 1 ^^^iB^DQMO-C$iJ» 
StV, ftfe*CD^-7'<t:UT©±fit4 bf>y h©ff 5~ff 
8 x-^/t7Si«DB4z, DB4x~DB7z, DB7x^ff2 y'X^ 
fi^DQM1T-©Jffl!$n-5 J: 5 (C Ufet>WT'«-5. 

[0 0 8 8] PkE-TS^. ffl V7s^<f^DQM0^m 
(i, HU^;KOi#, Tfi4 tf-y hCDff 1 ~ff4-r-^ 
A7.Jg*tDB0z, DB0x~DB3z, DB3x*^UTx-^<7)#$ 

T(44 t'-y h(Dff 1 ~ff4x-*A7gg*tDB0z, DB 
0x~DB3z, DB3x«r^L/Tx-^<75»^j&*SU:gS*-aiU 

[0 0 8 9] ntmc. ff2T7.^lf^DQM1WJxli. H 
L"<;K5it. ±{54 tf-y h©ff 5~ff 8x-^/^SI 
*tDB4z, DB4x~DB7z, 0B7x*^UTr : -^C!>»#ia*S 

4 t >y h<Z)ff 5 ~ff 8 -r-^/<X^«DB4z, DB4x~0B7 
z, 0B7x*^bT7 r -^O? : »$ja*&^*ajL/^'T# 
^:^.^ e ^:p^C•r€., 
[0 0 9 0] *-LT\ *HISB?f5fiSTIi. MM<DffiS±, 
llCl/fcM 1 ^SEJf5^i:|SlSI/iSI55Mi?5^€P]GlcUT 
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S D R A M(Dgg|5lHl!SS*^-r. 
[0 0 9 1 ] SDRAMI1 *.a5!gMfre>!!S1 &tf3I2 
"^X^fl^DQMO, DQM1£A7j-f-5. S1 1 V3.^{|^DQM0 
14. T&4 tf-y h<D3! 1 ~3f 4 7^-:?A;*Ji£*tDB0z. DB 
0x~DB3z, DB3x®5<< h7>:7l/A0~WA3lcai2);S:h.TO 
•5. 3f1 <I^DQM0#H WOWBf. 

^wA0~wA3(i;Stt^$n5-< h^-^^^isuai^-r 

•5. X. 3S WX£{i^DQM0#L U"^kDH#. h 
7>^«(A0~WA3(±mS1±<klC/5:y ^-C Mftf^^f?lh-T 

[0 0 9 2] 312 V7.>7<I^DQIY!1I4. IS5f-?yU8 
*tDB4z, DB4x£&<3S6~!fS8 7^-*A:**g*H>B5z, DB 
5x~DB7z, DB7x(D5-< h 7 > 7^A5 ~WA7 &l>*7Cfiffl 7^- 
*AX|g*tDBsz. OBsxW^-r h7>yWAslCiii^$nT 

[0 0 9 3] m2T7.^ft^DQM1z>«HU^;KD^ 
-< h7>^WA5~WA7, WAsltS^k^n^^ hx-*£ 

JIMlWiWj*-*. ^2^x^«^dqmi^lu^;kd 

S*. S^-f h7>^WA5~WA7. WAsJi^jStt-ftJC/iU ^ 

[0 0 9 4] X. ii5sE3S1 &tf3!2^7.*{i^DQM0, DQ 
M1I4. -?X2m^WWi®&3 0 ICtU±l3nS„ V7,£fl 
#<ZlifcDB3 01*. !B1 &tfSg2^;*£{i^DQM0. DQM1 

*£fl^SK<fcbTS5 5x-*A;*8l*fDB4z, DB4x©^-f 
h7>^WA4lcai^l-r-5. 

[oo 9 5] ita-r-st. 3n -m&T—p'ixtimm 

Oz, DB0x~DB7z, DB7xlCfcl\T. T&4 My h<Z>3S 1 ~ 
SMx-^AXStfctDBOz, OB0x~0B3z, DB3x<ZH\-f 

T^d^DQMOSrWi^^^SKiUT^-f h7>? 
WA4ICJi5^^-5>. 
[0 0 9 6] O^y. Tfi4t'y btf)3f1 ~^4f-^ 
AX»*fDBOz, 0B0x~OB3z, DB3x<&U3*tta>1 IZXt&tfi 

* 7 v^mw&umz&^T. 

31 5 5 : -^/'<^^)ttDB4z, DB4XI4T&4 fcfy b©f-^ 

X*l*tDB4z, DB4XIClg«|$ 7 -ft- 7 >:7WA4I43I 1 
VX^{f^DQM0ICTffl»$n-5&g#6. h7>y 
WA4ICIi. 311 V^^fi#DQM0*^^-S«J^7^^(f^S 

[0 0 9 7] X. 331 ~f&8?-*AX$g*tDB0z, DBOx 
~DB7z, DB7xlCfet\T. ±&4 tf >y (-CD31 5 ~3S 87 s - 
*A7s*g*tDB4z, 0B4x~DB7z, DB7x(0U-fft;!M IC*RS 

^DQMISWBrrX^fl^SKtbTTW h7>^WA4lcaj 

[0 0 9 8] "33= IJ, ±fi4 tf-y h©3S 5 ~3S 8 7=-* 
AX«g*tDB4z, DB4x~0B7z, DB7x<Dlvftt;!M 



H5x-^/^^>FtOB4z, DB4Xli-£-ro**±fi[4 bf 

AX&*tDB4z, DB4XlCg^$n«7'f f-7 >:7TllfA4l435 

yWA4ICIi. 3!2T7,£«^DQM0ie>fc-5tfJ&^7.*{i^ 
SK#A*)<*n-5. 

[0 0 9 9] 0 5 (J. VX^ft^W&ESS 3 0 (DUS&S 
-?X£{l*HU&lslS&3 0(4. 2 <itf)3l 1 i&tfSfl 
2^->KB«3 1. 3 2. 2I©SIS^I2h7>'^ 
77-^-M3, 3 4. 2iOSia^2<>A- 
*E!SS3 5, 3 6SO ; /7Ih1SS3 7 4tl/TU*. 

[0100111 7-VKEIS&3 1 I42A^I« : ?0^-VK 
ElKTifcoT. -*(0A^^I4HU^<!:^S^mtil 
mEm^fcS^ISn. te#<OA7J^?l4itfif23f 1 VX 
* fI^DQM0£A*)-r5. 31 1 7->KlaJI&3 1 oaj*)«^ 
14. mi h7>X77-y-h3 3£^LT3I1 -f >A 

[0 1 0 1 ] SB1 h5>X7 7-'7 , -h 3 3I4PMOS 
h7>y^iNMOS |>7>x^4y6y. PMO 
S h^>vX^(Dy-hlCl4y7Ii)«S3 70dB73ffl^ 
A7J$+l. NMO S b^yVT^fO?- MCI43S2.< > 
A-*H!S&3 6$:^UTy7E18 3 7 0£±J^(t^A73 
3*1.3. /7IHS&3 7 14. ffiESII 
TEliSJSINtJf fB£(El«& 2 0tCi8:(77t&aiia!«gg|5 2 2;5><S> 
It 1 ~SfS4&ai(I^S0~S3£A;b-f 

[0102] 4 &ajf=^S0~S3#±T L L"^lb 

BP'S. 4>fc< tfcTfiM fcf-y I-CD351 -SM? 
-*A;*ig*iDB0z, DB0x~DB3z. mx[zM&tM5.^£ 

7(4HU^/Utf){fc7rtI^£di7J-r-5. «£ 
oT. H h7>^7?-y-M 3l4*7ttS£;4 
U. ISl*>FIHtt3 1»60lb^«XKti. 

[0103] 3&1 ~S4«iaj(t^so~s3wt^n*>i z>< 

HKWtl BPS. T1&4 tf-y h(D*1 ^4 7=- 
*AX«l*fDB0z, OB0x~DB3z, 0B3x©C*r*l* 1 fC^Ri 
#**-5<!:£. >7Ih1S&3 7I4L U^K^m^lft^^ai^ 
ffioT. 1 !>7>X77-y-h3 3IWy« 

si 7->^ia«S3 1 ^e>©ai73fi^€r^faro 

311 -OA-^Elf&S SIcaiTJ-T'S. BPS. SltVK 
@eS3 1 C:A2l5ftfc3l1 VX^(i^DQMOd<W^X<? 
ft#SKiUT5>r h7>^A4»cai^$tl«. 

[0 1 0 4] 35 2 7-> h*ElSS3 2l42A73Sffi : f-©7->K 
®&T<&oT. -7f<OA73^l4HU^;U<t:^^i§Sfi[ 
maS3li^lC«^Sn. <fe7f(OA73«?-l4H5IE3l 2 
f «^0QM1*A73-r«o 3I2 7->KIh1SS3 2<0ill?3m^ 
14. 312 K 7 >^77-y-M 4^^-bTgll -f >/■( 
-^@«S3 5ICtt»StlTlx*. 

[0 1 0 5] 312 h^yx^T-^- h 3 4I4PMOS 
h7>-^i:NMOS h7>y7.^<tyau, PMO 
S h 5 V coy- Kic(43l2-f>/<-^lHl«S3 6* 
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rt-bTV 7@& 3 7 <D&?]m^&?<Jj$ft. N M O S h 

C0106]t>*y, SS2 h^VX^T-y-hS 4 
14. SSI h7>X77-y-h3 3;&i*>#HicD<h€lC 
*7&Wi£t£Vs g1 h7>^77-y-h3 

Tffi4 bf y KtDSI 1 ^-^x-^AXHttDBOz, DB0x~ 
DB3z, DB3xlC^R?^t\t^s %1 Vz>V7.7 7 -V- 
h3 4I4* ftU. B2^>K0SS3 2ICA^I$ 
tut* 2 v^^m^DQMI^WSI^^^^SKi L,T5-f 

[0 1 0 7] X. TflU tf-y hODill ~$4f-^/U 
UttDBOz, DB0x~0B3z. DB3xtfH\-TttJ!M ICfcRia<S><5 
SS2 H7>^77-^-K3 4li^-7tt^«i:«: 

[0 1 0 8] ±£0£9C«|j£L£:ff2ftffingtt«)SD 
R A M (4% itylELfcgll HJgfls/gCD (1) ~ (3) 

sscno^.TJUTiciBK-r««a**r*. 

(1) x-^X^&^filAfcS DR AMICfcUT. 
-7**(I^«J&la]f&3 0«|8ttfc. £1~SS8 
x-*A7.®**DB0z, DB0x~DB7z, DB7x(D 1 "3 IC*RB# 
^7L^f~9 i\7.mm%z, DBsx#fi£ffl£tl-5.i:£, 
TX^fl^^lalSS3 014, -tOfcRSOfc-Sx-^AX 

3S5x-*AXi8g*tDB4z, DB4xO^^ h7>?M4lC-fc 
©jI-f£»O7X^{f^0QM0, DQM1 (t&&7X^{f-Sf S 

k) *as^f -5. 

tO 1 0 9) $Eot> SI1 ~SfS8x-*AX33i5*tDBOz, 
0B0x~DB7z, DB7x<7> 1 O C*R8;&*£ l» 7 bX-f y^-SW 
0~SW7$«J^ift^$-t+T5tST : -^/^Jg«DBsz, DBsx 

n-5cii4?ao. 

[0 110] <g!3gl»Bfl) *|gJ!8<DlfS 3 HJg 

E* 2 »«JE«t n*cy-^-7^^«**«AA: S D 
RAMCIftftfeOTft*. fi^T. *ltfiSJg!!T(4, 

[01 1 1 ] H 6 (4, x-*^X*«Sfig£ fiS^-fc SDR 
AM©gg|5iai5ll$^-r. SDRAMI4. T&4 hfy h 
CDffll -SUx-^AXlgfctDBOz, DB0x~DB3z, DB3xlC 
«UT1 0<7)SfS1 7ESfflx-*AX|3g*tDBsz1, 0Bsx1£ 

J$*lDB4z, DB4x~DB7z, DB7xlC*t UT 1 2 K&m 

x-:S'AX8g*tDBsz2, DBsx2^gltT^-5. M. SSI & 
tfm2:Olfflx-*AXiM!*tDBsz1, DBsxl, DBsz2, OBs 
X2I4, tft"ent>ZAy77SZsXiZt : 7<< t>7>7WAs 



[0 112] -?-L,T, g!3->7 hXf >.yrSW2l4, 914 

H*fDB3z, DB3xiSI1 ^fflx-^/^XH^DBszl, OBs 
x\£<Dr$-UW&x.mm-fZ£?(Zt3:oT^Z. X. 18 
>y hX^f yxSW7(4, M 8 X&JlT-fmmiTlZttl, 
TttfoTZWiaTSrrtXWimmz, DB7x«tm2 7Cftffl 
x-*AXjg*tDBsz2, DBsx2t©HTiJM(IJL««|-r*J: 

[0 1 1 3] o£y, T&4 t'y KDSl~S4f-^ 
AXUttDBOz, DB0x~DB3z, DB3xT 1 CXD^Pffix-* A 

xj$#*:37t:B$. mi Jz&mT—rAzmmBszh obs 

x1**ttttU ±&4 tfy h©15~l8f-^/U^» 
DB4z, DB4x~DB7z, DB7xT 1 0<D 1 -profcRSx-^AX 
®tfi&-ofi:m, S&2:n:ii/Bx-*AXSi*fDBsz2, 0Bsx2 

hX*f ^^SW0~SW3ro^U-^l 1 ~£4W&fl*f JO 
~J3«h. 3l5~3l8->:7 bX-f-yrSI^SHtfOSOU-X* 
#31 5 ~gl 8 «J&ft^J4~J7l4. *n*ft%itL£l3.Z>. 
o*y. 01*14. !82x-*AX$i5*tDB1z, DB1x#*R3 
x-^AXigW-CS.^fr^t. £2~ffl4tt&{i^J1 
~J3^HU^;Ut^y> ttOSK 354~gS8tfJ&{l^ 
JO. J4~J7I4. Ll/^tft5. CtflcfcPlCs&l ~f&4 

«fe(i^J0~j3i:m5~m8^fi^j4~j7i-r. -en 

[0 114] tt^SM#<S>!f51 &tfSS2^X*{I^DQM 
0, 0QM1«-A^lf-5. IS 1 VX^fl^-DQMOte. T&4 tf 
•y t-<DMl ~m4x-^/<X^*tDB0z, DB0x~0B3z, DB 
3xat/Sl ftftfflx-^AXlSgfctDBszl. DBsx1<D5-f h 
7>^WA0~WA3, WAslcaB^StlT^-So f&2VX£{t 
^DQM1I4, l5~m8x-^/'<X^)b}DB4z, DB4x~DB7 
z. DB7xS^S2 5i:Sffl5 :: -^AX^DBsz2, DBsx2© 
h7>^WA5~WA, WAslCtti^SnTU-S). 

[0 1 1 5] ±iero<fc?»lcSfi£UfcS3||S6JBffiOS D 
R A M(4. mflSL/fcll nmi&m<D (1) ~ (3) CO^f 

(1) r-^TXi'Si^I^fc S D R A M iCfcUT. 
T-a4 fcfy hOT^I ~^4-3 :r -^/\'Xi^»0B0z. DB0x~ 
DB3z, DB3xlC5PtUT1 OCD^I Tt^ffl-r-^/^X^DB 
szl. DBsx1^S(t. ±fiL4 tf-y 5 ~!g 8 

^«**DB4z, DB4x~DB7z, DB7xlC>FtUT 1 0©1 2 
ffl7 ; -^AX|S^DBsz2, 0Bsx2^^l^c„ 

[0 1 1 6] StoT. Tfil4 <dv V<T>%\ ~i4r-^ 
AXJgjPtDBOz, DB0x~DB3z, DB3xT 1 OO^RS^-^/^ 
7gtfSi;r%. l4Att3^x-^^)i ! tOL3z, 0L3x{4, 
W 2 VX^fl^DQM1TSJH$n«l 5 x-*AX3&*tDB 
4z, DB4xlC^$n-5ei<i:l4^:l\ 

[0 117] ^-(D^. 7=-^AX!^0 1 ?ICAMbS<£ 
i;->7 hX-f-y5 i SW0~SW7S^ift^$-(+T7tg7 :: -^ 
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[oi 1 8] ft. &w<D$£M<Dmmit. ±mmmmmtz 

IV. 

• ±lE£-HSSff58g-Cli. 8 1 ~!g 8 5=-* 
>FtDB0z. DB0x~DB7z, 0B7xlCOUTlitW U/ttfs 5 s -* 

6 tf)-?-* AX&fctlCJEfcffl LTfc.fcUo 

10 119] • ±I2&SS6ifBf!g'Cli. 5-f h7>^l/A0 
-WA7, WAstf-fe 7 7 SB0~SB7, SBs<fcUAii57J 

T : -^^DL0~OL7fiJICiSlt7tz)^ C*l££*tlC UTUSE 
LT*>*fclV C<Di§£\ ->7 h 7. -fy ^•SW0~SW7tt7'f 
h7>^WA0~WA7, WAs<!:-fe>^Ay77SB0~SB7. SBs 
<fc U t>Aa*x-*«DL0~DL7«CKl7TjlMrr*. 

[0120] • ±e*2at«(i3iiaaB«Tii» k 

7>^WA0~WA7, lAsftfffil &tfIR2 7*£flmDQM0. D 
qmi (W&vx^fi^) icS-^OTiBlfciStvSJ^Cfc 
oTl^-Sa*. |slKj|C-tr>X/<>y7 7SB0~SB7, SBs t> IB 
1 &tf35 2v;**(t*tDQM0. DQM1 (tt&^X^fl^) IC 

[0121] • ±e» 3 ^5>^nissi 

• ±ies 2 nmmm<D^xi>imvj&&m 3 0 icso 

T. ^->h'HllS3 1 , 3 2<D— -ftOX+im^ZHU^il 

[0 12 2] • ±E***S«*Ttt, 
LTSDR AMlC*f*<ftl/fc#> fflfflSDRAM. J* 

[0 12 3] 

[?IEcD8)3l] If *H 1 (ClEKW^WICctn^ JtSffl 



[0 1 2 4] Ifjfclf 2&tf 3 lClE»UD5gEICcfcftf;f. 

-*^*2mmzikts.?c.iii3.<i/7 v^v^v+y 
[01 25] ti^H4 icistEro^wiCcfcni^ 1**411 
mmcDffimtimwi 

[HI ] Si USSffslitf) SDR A Mtf)gg5Ie!S&S 

[0 2] hX-f y^<Dlsl!&S 

[0 3] 7i:£$jai{mE£la)&<Z>IIIf&B 

[0 4 ] $ 2 nmmm<D sdram ©gasEissB 

[0 5] ^X^fl^-ffl^lHlSSWlHlKS 

[H6] ^3 mmmm<D sdr a Mrogssiasss 

[0 7 ] fi£3R£> SDR A MCDggPBSSH 
[W^OSiW] 

1 6 

2 0 7CJtM*<rag£BIB 
2 1 ti-XSSSgP 

2 2 ^mfelSS^ 

2 3 -7=1- FlHll&afl 

3 0 "?;*£ttJ&ls]|g 

DBOz, DB0x~OB7z, DB7x Sl~l8f-^/U8« 
DBsz. DBsx, DBszl, DBsxl, DBsz2, DBsx2, TZ&mT 

DLOz, DL0x~DL7z, DL7z S 1 ~S 8 Aiti?)?-**!!** 

BLz, BLx YZy H§*t 

SB0-SB7, SBs -fe>XAy7 7 

WA0-WA7, WAs h7>y 

SW0~SW7 I1~S8y7h^yf- 

J0-J7 S1~^8«IM^ 

S0~S7 Si -ss&aifi^ 

jko~jk8 s i ~s 9 *7>-7mmm^ 

SK 13)»?Xf«§ 

DQMO, DQM1 S 1 &tf S 2 V X 5 (a^ 
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